Vascular permeability factor/vascular endothelial growth factor (VPF/VEGF) delays and induces escape from senescence in human dermal microvascular endothelial cells.
Like most other normal cells, human endothelial cells possess a limited replicative life span, and, after multiple passages in vitro, develop an arrest in cell division referred to as replicative senescence. For many cell types senescence can be delayed by oncogenes or tumor suppressor genes or prevented altogether by malignant transformation; however, once developed, senescence has been regarded as irreversible. We now report that a cytokine, vascular permeability factor/vascular endothelial growth factor (VPF/VEGF), significantly delays senescence in human dermal microvascular endothelial cells (HDMEC). Typically, VPF/VEGF-treated HDMEC could be cultured for at least 15-20 more population doublings (PD) than control cells. Protection from senescence was reversible in that subsequent withdrawal of VPF/VEGF returned cells to the senescent phenotype. Expression of several cell cycle-related genes (p21, p16 and p27) was significantly reduced in VPF/VEGF-treated cells but p53 expression was not significantly altered. Of particular importance, VPF/VEGF was able to rescue senescent HDMEC, restoring them to proliferation, to a more normal morphology, and to reduced expression of a senescence marker, neutral beta-galactosidase. Taken together, VPF/VEGF delayed the onset of senescence and also reversed senescence in microvascular endothelial cells without inducing cell transformation.